Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.069; data-to-parameter ratio = 19.4.
The title dinuclear half-sandwich complex, [CpTi(OCH CH 2 )( 2 -N-iPr)] 2 (Cp = cyclopentadienyl; iPr = isopropyl), was obtained from the reaction of Cp 2 TiCl 2 , n-butyllithium and isopropylamine in tetrahydrofuran. Each Ti IV atom is coordinated by one Cp ligand, one vinyloxy unit and two bridging imido groups in a strongly distorted tetrahedral geometry. There are two half molecules in the asymmetric unit, such that whole molecules being generated by inversion symmetry.
Related literature
For other Ti complexes with both Cp 0 (Cp 0 = substituted or unsubstituted Cp) ligands and an enolate unit with a terminal CH 2 group, see: Curtis et al. (1984) ; Veya et al. (1993) ; Beckhaus et al. (1994) ; Schwartz et al. (1996) . For selected examples of half-sandwich CpTi complexes with 2 -bridging imido ligands, see: Vroegop et al. (1983) ; Grigsby et al. (1996) ; Ascenso et al. (2001) ; Tsurugi et al. (2011) .
Experimental
Crystal data [Ti 2 (C 5 ); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: PK2508).
Comment
The reaction of Cp 2 TiCl 2 , n-butyllithium and isopropylamine in THF was investigated to synthesize the new titanocene imido compound Cp 2 Ti=N-iPr. However, the excess of n-butyllithium led to THF cleavage, involving the formation of vinyloxy species. Substitution of one of the Cp ligands by the vinyloxy ligand was observed, together with the imido unit bridging over two titanium centers, thus forming a dinuclear complex. The asymmetric unit contains two half molecules of the title compound. Each titanium center is coordinated by one Cp ligand, one vinyloxy unit and two bridging imido groups (Fig. 1) . The geometry at the titanium centers is strongly distorted tetrahedral. The largest deviation from the ideal tetrahedral angle is observed for N2-Ti2-N2A with 85.84 (4)°. The central four-membered metallacycles Ti1, N1, Ti1A, N1A and Ti2, N2, Ti2A, N2A are planar by virtue of the inversion symmetry.
Experimental
To a stirred solution of isopropylamine (0.3 ml, 3.5 mmol) in 20 ml of THF was added a solution of n-butyllithium (1.6 M, 5.0 ml) in n-hexane at room temperature. After stirring fo 16 h, the reaction mixture was slowly poured into a suspension of Cp 2 TiCl 2 (872 mg, 3.5 mmol) in 15 ml of THF. Immediately, the colour turned dark brown. After additional stirring for 20 h, all volatiles were removed in vacuum and the dark brown residue was suspended in 40 ml of diethylether and filtered. The dark brown solution was then concentrated to 5 ml and stored at -78 °C for 3 days to give dark red crystals of the title compound, suitable for X-ray analysis, which were filtered, washed with cold toluene and dried in vacuum (yield: 256 mg, 34%)
Refinement
H atoms were placed in idealized positions with d(C-H) = 0.95 -1.00 Å (CH), 0.95 Å (CH 2 ) and 0.98 Å (CH 3 ) and refined using a riding model with U iso (H) fixed at 1.2 U eq (C) for CH, CH 2 and 1.5 U eq (C) for CH 3 . SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 Molecular structure of the title compound in the crystal (the asymmetric unit contains two half molecules; operators for generating equivalent atoms: -x + 2, -y + 1, -z and -x + 1, -y, -z). Hydrogen atoms are omitted for clarity. Displacement ellipsoids are drawn at the 30% probability level.
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